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(54) SCREW JOINT FOR OIL WELL PIPE 

(57) A screw joint for an oil well pipe is equipped 
with either one, or both, of an inner surface shoulder 
portion and an outer surface shoulder portion compris- 
ing a seal portion and a torque shoulder portion, and 
satisfies further the following conditions 1 and 2:1) 
effective diameter of seal formation surface before fas- 
tening is greater on the pin side than on the box side; 
and 2) inclination of torque shoulder formation surface 
is smaller on the pin side than on the box side, and dif- 
ference A9 of the inclinations is at least 0.50 and not 
greater than 4.0°. The screw joint for the oil well pipe of 
this invention is excellent in gas sealability and clear- 
ance corrosion resistance. The production cost is equal 
to that of conventional screw joints, and handling is 
easy, too. This screw joint is extremely suitable for prob- 
ing and mining of burried matters at a depth and at a 
higher pressure and burried matters containing high 
corrosive impurities such as gases and crude oils. 
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for the oil country tubular goods, suited for d^win j ISZT^TT^ 8nd P3rt,CU,3r, » t0 a threa ** conneXn 
and gas fiefos and oi. fields containing £^^St^*Z^ °" W6 " S Under hi9h P«— conditions 

BACKGROUND TECHNOLOGY 

at.on of deposits therefrom. There are two tmes Z F threlS^! !f 2 S6Veral tnousands meters, and for exploi- 
.ntegra. type of threaded connection pmSSSL a I xZTrZT™ ** *! °" COm,ry tubular *** °ne is an 
that respective ends of two pipes are connecTeZth each lZ t ^J"* 3 ^ at ,he other ° f *e pipe so 
type of threaded connection for comertngTeSe^vr^f^ SCreW,n9 u ,he P in into ^ box The other is a coding 
at bounds, by means of a oo^*SS3StS two ^ T^T"^ ^ "* 
threaded connections in common: ^ S follow,n 3S are performance required of these 

fluids flowing outside the pipes * 3 *" ,k5W,n9 ,ns,de the *«. external pressure caused by 

durability to enable repeated uses as frequent scores of times 

ab,.,ty tores,st corrosion and erosion caused by f^^g inside and outside the pipes 

T ^ ° ften ' 0i ' IS eXP ' 0ited from - -* severe environments 

taton before have since come to be exploited. TheseTncTiS " 2 1*?™,? ef5 °f Swh,ch ^e not intended for exploi- 
conte.ns Significant amounts of oxidizing .npu.*e?JS^ ft^S ' 3 dePOS,t iS COrrosive to ^1 and 
ments described above in such severe environments J^^°°T* 0nB 03,5315,6 ° f """V* require- 

has since been improved at a high pace ' 3TCl the P erforr "ance of the threaded connections 

he toque a»ul*r portion Interne,!, ieL™. "* , Vf ?. C £%™*' "J™"** «*>*» soods pnovided i, 

to an appropriate va.ue by contacting a torque £££ ^KSSSSfSl a . mak6 " UP ' 0re,Ue 156 COnfr0,led 
formmg face 14 on the pipe side. Such a type of threaded c^^lS^ 1 ™J? COUP " n9 Side a9ainst a toraue Moulder 
close to the inner surface of a pipe, as described abovfar °hTS° torc,ue formin ° 1 4 and 24 

[0006J Fig. 2 b a wthmM^Lr^^^J: £2? Sh ° U,der P° rtion is «lled an internal shouWer 
v|ded with both the internal torque shoufoer aS a^xtema ** ^ 0i ' COUntr * **•*» A™* pro- 
p.pe body and the coupling after the threadedwn^eSS fe nSl 2 (3) * 3 ^ ^"9 the 

shoulder forming portion on the outer side SSSSS c^necL t W " H-" 1 ** 6nlar9ed view of * he *W 
torque shoulder forming faces on a pin and a box ^SSS^X^ST " !' 9 2 (a) ' showina inc,if *«°ns of the 
torque shoulder is formed when the torque shouWel ^^ZT^T" 9 3 " 6Xternal torc|ue shouWer - ™e external 
he outer surface of the pipe is contacted againtfthe £Z?J5? M i^ 08 ^ ** the r ° 0t 01 a ma,e thread section on 
10007] Among the coupling type thre^c^^ faca 64 *»»-d at the tip on the box 

interna, shoulder type threaded connection is dJSCSS " ^ 3nd 3 t0rque *«' an 

Prov id'ed on Se ^L^ «P of the pipe , 0 and female threads 22 

face, is provided at the tip of a pin 11. The ^^t^^Zlt^""" 9 ^ 13 ' Which is a rot ^e 
the pipe or substantially resembling a circular arc of a ijZ ^ ? SUrfeCe ' tapered in the «W direction of 
w,tb a sea. forming face 23. which is a rotatable facf i SlSE? TS? x21 ^ the coupling 20 is provided 
^3 has a curved surface tapered in the ax^e^n ^he f^p^^e sea[^rte^is^m!«i^^ ^ ^ ^ ^ 

M ne seal port,on ,s form ©d when the seal forming face 
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13 of the pipe body is brought into contact with the seal forming face 23 of the coupling for making up the threaded con- 
nection. 

[0009] Owing to metal-to-metal seal accomplished at the seal portion, gas tightness of the threaded connection is 
maintained against internal pressure caused by a fluid flowing inside the oil country tubular goods, and external pres- 
5 sure caused by fluids flowing outside same. 

[0010] The torque shoulder portion is formed when a torque shoulder forming face 14 on the pin, disposed beyond 
the seal forming face 13 of the pipe body, closer to the tip, is contacted against a torque shoulder forming face 24 dis- 
posed on the inner side of the seal forming face 23 on the box of the coupling. 

[001 1] In the case of the threaded connection for the oil country tubular goods, corrosion resistance against crevice 
w corrosion causing leakage of fluids or rupture of the threaded portion is called for in addition to seal tightness against 
fluids under high pressure as described in the foregoing. Crevice corrosion occurs when a corrosive fluid intrudes into 
minuscule crevices formed between pin members and box members, stagnates therein, and consequently are 
enriched. When the threaded connection is loaded with high stress and placed under the conditions described above, 
crevice corrosion such as general corrosion, stress corrosion cracking, or the like occurs inside the threaded connec- 
15 tion. No crevice corrosion occurs, however, in case that there exists no minuscule crevice on either the inner surface or 
the outer surface side of the pipe in which a corrosive fluid exists. 

[0012] Threaded connections provided with the seal portion and the torque shoulder in shapes described hereafter 
have been proposed as improvements on the threaded connection shown in Fig. 1 for enhancing crevice corrosion 
resistance. These threaded connections are broadly classified into four classes, that is, one provided with contact faces 
20 coated with a softer material, one using a packing, one having enhanced seal tightness of the seal portion, taking 
advantage of elastic deformation of the pin at the tip thereof, and one having enhanced gas tightness of the seal portion 
by means of a device for improved contact of the torque shoulder forming faces. 

[0013] The threaded connections with contact faces coated with a softer material as disclosed in Japanese Patent 
Laid-open (Kokai) No. 56-1 09975, No. 1 -1 99088, and the like have a drawback in that gas tightness thereof is impaired 
25 in the course of repeated making up and disconnection of the threaded connection due to exfoliation and wear-out of 
the coating material with the result that these threaded connections are unable to withstand repeated uses as frequent 
as scores of times. 

[0014] In the case of the threaded connection using a packing as disclosed in Japanese Patent Laid-open (Kokai) No. 
58-1 42475, same has a drawback of extra time and expenses required in production, fitting, and the like of the packing. 

30 Further, in the case of this type of threaded connection without a function for controlling a torque for make-up at an 
appropriate value, which is naturally required of the torque shoulder, strict torque control is required at a work site when 
making up connection. Consequently, operativity of the threaded connection is poor. In addition, same poses a problem 
of susceptibility to crevice corrosion because crevices may be formed between the packing and the torque shoulder 
depending on manufacturing tolerance. 

35 [001 5] In the case of the threaded connection having enhanced gas tightness, taking advantage of elastic deformation 
occurring at the tip of the pin (for example, as disclosed in Japanese Patent Laid-open (Kokai) No. 60-26878), substan- 
tial bending deformation needs to be caused to occur to a lip portion at the tip of the pin in order to obtain a seal face 
having a sufficient contact pressure in a seal forming portion. For this purpose, the lip portion at the tip of the pin needs 
to be pressed by a large force to the torque shoulder forming face on the box. As a result, excessive plastic deformation 

40 occurs on the torque shoulder forming face, particularly, at a portion 26 in close vicinity of the pipe surface. 

[001 6] Fig. 3 shows an example of the threaded connection having enhanced gas tightness by devising improved con- 
tact on the torque shoulder forming faces (refer to Japanese Patent Laid-open (Kokai) No. 52-1 1 765). With the threaded 
connection, swelling of the pin in close vicinity of the tip thereof is caused to occur in the direction of the outside diam- 
eter of the pipe through contact between the torque shoulder forming face on the pin and same on the box so that seal 

45 tightness of the seal portion is enhanced. More specifically, a seal forming face 13 on the pin is rendered a rotatable 
face having a surface in the shape of a circular arc of a large curvature radius in sectional view, and a seal forming face 
on the box is rendered a circular cone (a rotatable face having a surface of a tapered straight line in sectional view). 
Furthermore, a torque shoulder forming face 14 on the pin and a torque shoulder forming face 24 on the box are ren- 
dered to have a convex surface and a concave surface, respectively, each having a differentiated curvature radius, R2 

so and R3. In this connection, the curvature radius R2 of the torque shoulder forming face on the pin is rendered smaller 
than the curvature radius R3 of the torque shoulder forming face on the box, and in addition, the center of the curvature 
with the radius R2 is positioned on the inner side towards the pipe than that of the curvature with the radius R3. With 
adoption of such a constitution as described above, bending of the lip portion 15 on the pin towards the inner surface 
of the pipe is reduced, and even when nonuniform contact pressure is developed in the peripheral direction of the seal 

55 portion due to manufacturing tolerances, uniform contact pressure is automatically redistributed. It is claimed for this 
reason that satisfactory seal tightness is provided at two locations, namely, the torque shoulder portion and the seal 
portion. 

[0017] In the threaded connection described, contact at the torque shoulder portion is linear contact along a circular 
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DISCLOSURE OF THE INVENTION 

[0020] In summary, the threaded connection according to the invention includes (A). (B), and (C) described hereafter- 

on * ( ° 1) * 'I 16 t0rQUe ShOU,der formin 9 ,ace on *• P fn P*r to making up the threaded connec 

Jon ,s smaller than an inclination (e 2) of the torque shoulder forming face on the b^orior to^SSoT^ 
threaded connect.cn. the difference (A 6) between the both inclinations being in derange of 0 5 to To"-' 

The threaded connections for the oil country tubular goods described in (A\ ir\ =.r^ .k 
to satisfy the following condition (3) as well- described in (A). (B). and (C) above, are preferably 

ontneSi^ 



50 wherein 



D : outside diameter of the tip of the pin or box 
t : wall thickness of the tip of the pin or box 
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8 r = (interference on the seal forming face in the direction of the diameter) - 
(interference on the thread portion in the direction of the diameter). 

5 [0021 ] The threaded connection for the oil country tubular goods, described in the foregoing, is unsusceptible to crev- 
ice corrosion, maintaining gas tightness sufficient for repeated uses as frequently as scores of times. Furthermore, 
manufacturing cost thereof is held down owing to its simple structure, and it is easy to handle. 
[0022] The pitch diameter of the seal forming face on the pin and box, respectively, is defined as follows. Said diam- 
eter is a diameter of the respective seal forming faces at predetermined base positions prior to make-up, that is, an 

10 average distance between the central axis of the pipe or the box and the base positions for the respective seal forming 
faces. The base position refers to a region corresponding to parts where the seal forming face on the pin and same on 
the box come in contact with each other when the threaded connection is completed, and means the position prior to 
fitting. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 

Fig. 1 is a view of a conventional coupling type threaded connection provided with a seal portion and a torque 
20 shoulder portion, showing an internal shoulder type by way of example. Fig. 1 (a) is a view showing a pipe body 
and a coupling, making up a threaded connection. Fig. 1 (b) is a partially enlarged view of a threaded portion, a 
seal forming portion , and a torque shoulder forming portion in Fig. 1 (a). 

Fig. 2 is a view showing a coupling type threaded connection provided with both the internal shoulder and an exter- 
nal shoulder. Fig. 2 (a) is view showing the pin and the box, making up the threaded connection, and Fig. 2 (b) a 

25 partially enlarged view of the external shoulder shown in Fig. 1 (a). 

Fig. 3 is a view illustrating a conventional threaded connection wherein seal tightness of a seal portion is enhanced 
as a result of swelling in the direction of the outside diameter of the pipe occurring to a portion of a pin, close to the 
tip thereof, when a torque shoulder forming face (convex) on the pin and a torque shoulder forming face (concave) 
on a box come into contact with each other with the center of curvature of respective faces being disposed at a drf- 

30 ferentiated point. 

Fig. 4 is a view illustrating the torque shoulder forming face on the pin bending by e a relative to the torque shoulder 
forming face on the box due to bending deformation in the direction of shrinkage in diameter occurring to a seal 
forming face of a larger pitch diameter. 

Fig. 5 is a view showing a threaded connection according to the invention, provided with a seal portion and a torque 
35 shoulder. Fig. 5 (a) is a view showing a seal forming face and a torque shoulder forming face on a pin and a box, 
respectively, prior to making up the connection. Fig. 5 (b) is a view showing distribution of contact pressure devel- 
oped at the seal portion and the torque shoulder after the connection is made up. 

BEST MODE FOR CARRYING OUT THE INVENTION 

40 

[0024] As described in the foregoing, the threaded connection for the oil country tubular goods, according to the inven- 
tion, is characterized in satisfying conditions (1) and (2) given hereinafter. The threaded connection according to the 
invention has performance characteristics of preventing initiation of crevice corrosion and demonstrating high degree of 
gas tightness even after repeated uses as frequent as scores of times provided that said conditions are satisfied. Fur- 
45 thermore, the threaded connection does not entail any increase in manufacturing cost, and is easy to handle. 

(1) The pitch diameter of the seal forming face 13 on the pin prior to making up the threaded connection is larger 
than a pitch diameter of the seal forming face 23 on the box prior to making up the threaded connection; and 

(2) An inclination (e 1) of the torque shoulder forming face on the pin prior to making up the threaded connection is 
so smaller than an inclination (6 2) of the torque shoulder forming face on the box prior to making up the threaded con- 
nection, the difference (A 6) between the both inclinations being in the range of 0.5 to 4.0° . 

[0025] The reason why the threaded connection according to the invention is unsusceptible to crevice corrosion and 
can withstand frequent repeated uses is described hereafter. 
55 [0026] Fig. 4 is a view illustrating the torque shoulder forming face on the pin bending by 6 a relative to the torque 
shoulder forming face on the box due to shrinkage deformation occurring to the seal forming face on the pin. As shown 
in the figure, in the threaded connection according to the invention, the seal forming face and the torque shoulder form- 
ing face are disposed in close vicinity of the tip of the pin, and consequently, a lip portion 1 5 at the tip of the pin under- 
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goes bending deformation in the direction of shrinkage in diameter due to contact pressure building up at the seal 
TS^aVcl T ^ 7 kTT ,hr6aded C ° nneCti0n - The bendi " 9 Nation c^es «Se tort l£ 
Z^V^nL T!r ^ by 9 l r6,at,Ve t0 the ,0rque Sh0U,der formin 9 face 24 °" ^ towards the 
Z °L P P ?k^ k"^ ' 6 t0rqUe Sh0U ' der formin9 fece on the pin in intimate con tact with the torque shoul- 
der formmg face on the box. bu.ld.ng up a large contact pressure between the both faces. 

I!!!! 27 !* * e f° n f ntional type beaded connection wherein the torque shoulder forming face on the pin and box 
respectively, bends by an identical angle, contact pressure developed at portions denoted by 16 and 26 of the torque 

aescl e edTv n e °^TZT T ** '* '° W ^ t0 bendin9 «n 

There1ore - when a ,ar 9 e tens,,e ^ess is applied to the pipe body including the threaded connection 

t£2*ZSi ISST" ^ ^ t0 ^ ° n ^ faC8 SidS * the torque Sh0U,der because «*»* ^sure 

S h< 2C«n T 6 ! hand ' J th ,! Ca L e ° f thS thr6aded connection accor ding to the invention, the difference A e in incli- 
nation between the torque shoulder forming face on the pin and same on the box is set beforehand Furthermore as 
the drfference A e ,s restricted within the range of 0.5 to 4.0- . the both faces come into contact with each oZ after 

LSZrr ^T 8 ^ ? COnneCfi0n bein9 mad6 UP 50 aS to be f,ush ea <* otheTor oter^f 
,nnerfaCe S ' de ° f ^ t0rque Shoulder - Consequently, large contact pressure is developed, an^dis- 
tribution of contact pressure in most preferable pattern is obtained 

thf S^^?^ 06 10 F ' 9 ,- 5> descfiption in further delail * hereafter. Fig. 5 is a view showing a structure of 
^ m n ^ connection. <" close vicinity of the internal shoulder wherein an inclination (6 1) of the torque shoulder 

5 r s ° a Jl 0 ^ £ rBna !? Sma " er ^ 3n incHnati0n (9 2) 0f the tor " ue shou,der ^e oXe box Fig 

of 1 ™ "JL Sea ' fo T" 9 faCe and the t0rqUS ShOUlder formin9 face o" »e Pi" ^d the box. respective?; 

o the threaded connection pnor to being made up. Fig. 5 (b) is a view showing distribution of contact pressure (results 

5 U 1T °" rrlT? and the tOTque after *• beaded ~nnecS is ^SS^It bSS 
ST T y d,st u r,buted mnXaci P ressure is stained by preestimating the bending deformation of the 

LTon^ 

v^°litn^ e n S Sfn r a e ^! hreaded connec « on accordi "9 to the invention is applicable to a threaded connection pro- 
vided I wrth an external shoulder. As shown .n Figs. 2 (a) and 2 (b), even distribution of contact pressure is obtained at 
the externa, shoulder by differentiating the inclination of the torque shoulder forming face on the p'n Z I same ofthe 

[0031] The threaded connection according to the invention is hereafter described in greater detail [A e ■ difference in 
inclination between the torque shoulder forming face on the pin and same the box] ' d,Werence ,n 

[0032] The seal forming face on the pin is a rotatable face with a surface shaped in a tapered curve or a circular arc 
of a large curvature radius, and the sea. forming face on the box is a rotable face with a^urface shapi in a SeS 

thf?L^o TUT™ °J thS f 631 f ° rmin9 faCe ° n ,he pin is rendered ,araer than that on box. As described in 
on the box in the base position, respectively. Scime 

S to l hJ^ir!H h l Pi !? di T et , er ° f ,he Pin t0 be ,itted int ° the is ,ar 9 er than that <* *• box. and the pin is 
forced to be mted into the box, shrinkage deformation occurs to the tip portion of the pin. having a low rioiditv The 

SEEK tTTZ OCCUrr ! n9 10 the tip POrtion causes the «P P°rtio" to undergo beting defomTaton Zards tte 

[0035] In the threaded connection shown in Fig. 5(a). the inclination e 1 of the torque shoulder forming face 14 on the 
|?' « ? smaller than the inclination 6 2 of the torque shoulder forming face 24 on the box, by A 8 (= 8 2-^61^ TT^difference 
A e ,n inclination may preferably be set to be equivalent to or slightly larger than a change e a in inclination ^ctoaNv tTk 

nation STJ Z h S*" 9 def ° rmati ° n * *« tor ^ » shown S Fig. 4. the cSngeta into - 

nation due to the bending deformation actually taking place is substantially equivalent to a bending angle 6 ■ o the 

3^ °r in9 ,aCe 14 ° n 1,16 Pin When bendin9 formation is caused to occur to theip portton 15 located 
to! V n P h ? P ' n dUS * C ° maCt pr6SSUre deve,0ped at the seal ,orm in9 faces. Herein, the bending angled 
or SSSrSSS"" ° CCUrrm9 10 " P P0,fan 1 5 " ^ Cl0S6 10 thS WP 01 the Pin " Subjected to a ,a?e -' 

SshSrtoi^ 

S SISJK rZ n eSvTor n * ^ PrSSSUre ~ 1 ^ ,aCeS 14 and 24 0n the 



(b) distribution of contact pressure such that contact pressure remains high at portions denoted by 16 and 26, 
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the inner side surface of the pipe, and gradually declines closer to the seal forming faces 1 7 and 27. 

[0037] Accordingly, stress concentration does not occur in such a way as to cause excessive plastic deformation at 
16 and 26 in close vicinity of the inner side surface of the pipe. Further, contact pressure sufficient to prevent crevices 

5 from being formed in said regions is secured. Hence, the threaded connection for the oil country tubular goods, capable 
of withstanding repeated uses as frequent scores of times, and nearly preventing crevice corrosion is provided. 
[0038] Since the torque shoulder forming face on the pin and same on the box are kept in contact with each other at 
substantially even contact pressure, localized plastic deformation due to like stress concentration does not occur. In 
case that a tensile stress is applied to the pipe body including the threaded connection made up in such a condition 

10 described above, contact pressure throughout the torque shoulder is uniformly reduced, and consequently, a critical 
value for tensile stress causing opening in the torque shoulder portion becomes by far higher than that for a threaded 
connection provided with a torque shoulder formed in a conventional shape. Thus, the torque shoulder is formed, which 
is unsusceptible to opening even when a tensile stress equivalent to yield strength of the pipes body is applied provided 
that contact pressure is sufficiently high when the threaded connection is made up. Subsequently, the threaded con- 

15 nection is provided with excellent crevice corrosion resistance. 

[0039] In the case of a threaded connection wherein the torque shoulder forming face 1 4 on the pin has an inclination 
identical to that for the torque shoulder forming face 24 on the box, even distribution of contact pressure at the torque 
shoulder faces is not achieved. With such a threaded connection as above, contact pressure developed on the seal 
forming faces becomes high while contact pressure on the inner side surfaces of the pipes becomes low. Consequently, 

20 in case of tensile stress caused by the pipes' own weight, and the like coming into play after the threaded connection is 
made up, the contact pressure on the inner side surface of the pipes is reduced very low, causing opening in such a 
region of the threaded connection in an extreme case. When the threaded connection is used under such a condition 
for many hours, there occurs ingress of a corrosive fluid under a high internal pressure into the interior of the threaded 
connection through crevices formed between 16 and 26 on the inner side surface of the pipes inside the threaded con- 

25 nection. As a result, corrosion occurs to the seal portion and also to a threaded portion subjected to a high stress, 
resulting in leakage of the fluid or rupture of the threaded connection in the worst case. With the threaded connection 
according to the invention! such troubles can be prevented until the number of times when same is put to use reaches 
at least some scores. 

[0040] Even in case that a compressive stress in place of a tensile stress is applied, contact pressure developed 
30 across the torque shoulder surfaces is substantially uniform. Accordingly, the torque shoulder is unsusceptible to local- 
ized plastic deformation due to stress concentration occurring therein. Thus, there occurs no excessive plastic defor- 
mation to such an extent that repeated use thereof is rendered impractical. Herein, the extent that repeated use thereof 
is rendered impractical refers to a condition wherein the torque shoulder is no longer able to function as torque control- 
ler and substitute seal due to permanent deformation of the torque shoulder on the box, in particular, and the threaded 
35 connection can not be properly made up, failing to demonstrate intended performance thereof. 

[0041] An exceedingly large A 6 is not preferable. In case of A 6 being exceedingly large, stress concentration occurs 
to the inner side of the torque shoulder, resulting in occurrence of localized plastic deformation. There exists an appro- 
priate range for A 0 as described hereinafter. 

40 [Appropriate Range for A 6] 

[0042] The bending angle 6 ■ (refer to Fig. 6) of bending deformation of the lip portion 1 5 on the pin in the direction of 
shrinkage thereof, occurring when the seal forming face 1 3 on the pin is fitted onto the seal forming face 23 on the box, 
can be found by a computation formula based on the classic shell theory. Further, a correlation between the bending 

45 angle 6 ' found by the computation formula and the change in inclination e a actually occurring has already been estab- 
lished from the results of tests. Hence, the change in inclination 6 a of the torque shoulder forming face on the pin which 
actually occurs can be found by finding the bending angle e * of the tip of the pin. The difference in inclination A 0 
between the torque shoulder forming face on the pin and same the box needs to be set to be equivalent to or slightly 
larger than the change in inclination 0 a. 

so [0043] With the threaded connection for the oil country tubular goods in industrial application, the difference in incli- 
nation A 0 is to fall within a range of 0.5 to 4.0° . In the event that same is less than 0.5° , sufficient sealing effect can 
not be obtained. On the other hand, in the event of same exceeding 4 ° , localized plastic deformation occurs due to 
stress concentration occurring on the inner side surface of the torque shoulder as described in the foregoing. There- 
upon, not only the number of times when the threaded connection can be put to repeated use decreases, but also same 

55 becomes more susceptible to formation of crevices. 

[0044] The threaded connection having the angles described above can be worked on with precision sufficient for 
practical use, but without need for special means of precision control, by use of a computer-controlled NC lathe. 
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[Selection of Most Optimum Value for A 6] 

[0045] As described in the foregoing, the difference in inclination A e remainina in the ranae of 0 s a n . c, ♦ 

z^sSntzr^fT for p r icai However - « «So^ J^rSE 

mreaaea connection, more optimum values may preferably be selected 
[0047] A e may preferably be made substantially proportional to 

deformaS SSS^^jT 9 POrt,0n ^ ° f ^ ^ ^ ^ Cause 

STL ^ST de8C " beC ' fere9 ° ,n9 ' ^ ,B « sh ~ H » « •*> appfcaae ,o ihe 

Embodiments 

E ? r^^"^ 68 ^ her6after Wfth re,erence to sediments of the invention. 

^ I Iho^rrSSsTaS I ''SEs^^TrES f ° * he thread6d S K 
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J, the difference A 6 in inclination between the respective torque shoulder forming faces thereof is lower in value sub- 
stantially in proportion to the D/t and 5 r while in the case of the threaded connection L having D/t and 6 r higher in value, 
the difference A e in inclination is higher in value proportionally. 

[0056] The threaded connections according to the embodiments of the invention, in Tables 1 through 4 are the 
5 threaded connections shown in Figs. 5 and 2, including three types consisting of the internal shoulder type, the external 
shoulder type, and the internal shoulder combined with the external shoulder type. The comparative examples shown 
in Table 2 include a threaded connection provided with the torque shoulder forming face on the pin and the box, each 
having an identical inclination, a threaded connection provided with the seal surface, and the like, coated with a softer 
metal, a threaded connection having the thin lip portion provided with smooth grooves (as disclosed in Japanese Patent 
io Laid-open No. 60-26878), and a threaded connection (refer to Fig. 3) provided with the torque shoulder forming face on 
the pin and the box, having a convex surface and a concave surface, respectively, each having a differentiated curvature 
radius. 



Table 1 



Item 


in common with threaded connections marked A, B, C, 
D, E, F, G, H, I, and J 


outside diameter of a pipe 


177.8 mm 


wall thickness of a pipe 


10.36 mm 


outside diameter of a coupling 


194.49 mm 


material for a coupling and pipe 


L 80 type carbon steel (yield strength: 56.2 kgf/mm 2 ) 


thread shape 


trapezoidal thread ! 


thread pitch 


5.08 mm 


taper of a threaded portion 


1/18 


thread ridge height 


1 .575 mm 


interference of a threaded portion in the direction of dia.) 


0.2 mm 


taper of a seal portion 


1/10 


length of a seal portion 


6.5 mm 


interference of a seal portion (in the direction of dia.) 


0.6 mm 


80% of tensile load value 


245.2 tons 


80% of internal pressure value 


5.24 kgf/mm 2 



45 



50 



55 



JNSDOCID: <EP 0916883A1_I_> 



EP 0 916 883 A1 




EP 0 916 883 A1 



Table 3 





markings for threaded connections 




K 


L 


ouisiae aiameier ot a pip© 


88.9 mm 


! 273.05 mm 


wau inicKness ot a pipe 


6.45 mm 


12.57 mm 


ouisiae aiameter ot coupling 


98.94 mm 


293.54 mm 


material for the pipe and coupling 


L 80 carbon steel (yield strength: 56.2 kgf/mm 2 


inreaa snape 


trapezoidal thread 


thread pitch 


4.233 mm 


6.35 mm 


taper of threaded portion 


1/18 


thrpari rifinp hpinht 


1.016 mm 


1.982 mm i 


interference of a threaded portion (in the direction of dia.) 


0.221 mm 


0.272 mm 


taper of a seal portion 


1/10 


length of a seal portion 


6.5 mm 


interference of a seal portion (in the direction of dia.) 


0.42 mm 


0.8 mm 


80% of tensile load value 


75.2 tons 


462.8 tons 


80% of internal pressure value 


6.53 kgf/mm 2 


4.14 kgf/mm 2 



30 



Table 4 





embodiments of the invention 


markings for threaded connections 


K 


L 


inclination of the torque shoulder forming face on the pin (6 1) 


15.0° 


15.0° 


inclination of the torque shoulder forming face on the box (9 2) 


15.5° 


17.5° 


remarks 


internal shoulder 


internal shoulder 



[0057] The following tests were conducted on the threaded connections described above to evaluate performance of 
the respective threaded connections. 



45 [Test on Repeated Making-up of Threaded Connections] 



[0058] Lubrication grease was applied to the threaded portions and non-threaded portions, and then, making-up and 
disconnection of the respective threaded connections were repeated ten times, and the changes, having occurred on 
the torque shoulders, and the changes on the seal portions were both examined. 

50 

[Test on Crevice Occurrence under Tensile Stress] 

[0059] After the tests on repeated making-up of threaded connections described above, the threaded connections 
were made up, and with pipes under load of a tensile force (245.2 tons) applied in the axial direction thereof so as to 
55 cause a stress equivalent to 80% of yield strength of the pipe, the inner surface and outer surface of the respective 
torque shoulders were checked for presence of crevices. 
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[Corrosion Test under Composite Load] 
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INDUSTRIAL APPLICABILITY 

[0062] In the threaded connection for the oil country tubular goods, according to the invention, no crevice is formed 
either on the internal side of the torque shoulder in the case of the internal shoulder type, or on the external side of the 
torque shoulder in the case of the external shoulder type when used even under conditions subjected to load of a tensile 
stress due to the weight of connected pipes themselves, and the like. This is why same is unsusceptible to crevice cor- 
rosion caused by ingress of fluids flowing inside or outside of the pipes into the interior of the threaded connection 
hrough crevices in the torque shoulder region. Further, the threaded connection is able to withstand repeated uses as 
frequent as scores of times because excessive plastic deformation does not occur to the torque shoulder In addition 
the threaded connection can be manufactured by normal machining via a normal number of process steps precluding 
a possibility of an increase in manufacturing cost. 

[0063] Hence, the threaded connection according to the invention is quite suited for use at oil wells, and the like under 
increasingly severe exploitation conditions. 



is Claims 
1. 



50 



55 



A threaded connection for the oil country tubular goods, wherein a seal portion is formed by fitting a seal forming 
face (13), provided on the outer surface of an end portion of a pin (11) of a pipe body, with male threads formed 
thereon, into a seal forming face (23), provided on the inner surface of a box (21) of a coupling or a pipe body, with 
female threads formed thereon, while an internal shoulder is formed by butting a torque shoulder forming face'(14) 
provided at the tip of the pin against a torque shoulder forming face (24) provided on the box. opposite to the toraue 
shoulder forming face (14). said threaded connection for the oil country tubular goods satisfying the following con- 
ditions (1) and (2): " 

(1) The seal forming face on the pin and box. respectively, is a rotataWe face, and the pitch diameter of the seal 
forming face (13) on the pin, prior to making up the threaded connection, is larger than a pitch diameter of the 
seal forming face (23) on the box. prior to making up the threaded connection- 

and 

(2) An inclination (e 1) of the torque shoulder forming face on the pin. prior to making up the threaded connec- 
tion, is smaller than an inclination (6 2) of the torque shoulder forming face on the box, prior to making up the 
threaded connection, the difference (A e) between the both inclinations being in the range of 0.5 to 4.0°. 

2. A threaded connection for the oil country tubular goods, wherein a seal is formed by fitting a seal forming face (53) 
provided on the outer surface of a pin (1 1) of a pipe body, close to ttie base thereof, with male threads formed ther- 
eon, into a seal forming face (63). provided on a inner surface of a box (21) of a coupling or a pipe body close to 
these tips thereof, with female threads formed thereon, while an external shoulder is formed by butting a torque 
shoulder forming face (64). provided at the tip of the box against a torque shoulder forming face (54) provided on 
he outer surface of the pin of the pipe body, close to the base thereof, opposite to the torque shoulder forming face 
(64). said threaded connection for the oil country tubular goods satisfying the following conditions (1). and (2): 

(1) The seal forming face on the pin and box, respectively, is a rotatable face, and the pitch diameter of the seal 
forming face (53) on the pin. prior to making up the threaded connection, is larger than a pitch diameter of the 
seal forming face (63) on the box, prior to making up the threaded connection- 

and 

(2) An inclination (e 1) of the torque shoulder forming face on the pin, prior to making up the threaded connec- 
tion is larger than an inclination (e 2) of the torque shoulder forming face on the box. prior to making up the 
threaded connection, a difference (A 6) between the both inclinations being in the range of 0.5 to 4.0°. 

3. A threaded connection for the oil country tubular goods, wherein a seal is formed in respective regions by fitting a 
seal forming face (13). provided on the outer surface of an end portion of a pin (11) of a pipe body, with male 
threads formed thereon, into a seal forming face (23), provided on the inner surface of a box (21) of a coupling or 
a pipe body, with female threads formed thereon, and by fitting a seal forming face (53). provided on the outer sur- 
face of a pin (1 1 ) of a pipe body, close to thereof, provided with male thread, into a seal forming face (63) provided 
on the inner surface of a box (21) of a coupling or a pipe body, close to these tips thereof, with female threads 
formed thereon, while an internal shoulder and an external shoulder are formed respectively, by butting a torque 
shoulder forming face (14). provided at the tip of the pin against a toraue shoulder forming face (24). provided on 
the box. opposite to the torque shoulder forming face (14). and by butting a toraue shoulder forming face (64) pro- 
vided at the tip of the box against a torque shoulder forming face (54). provided on the outer surface of the pin of 
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the pipe body, close to the base thereof, opposite to the torque shoulder forming face (64), said threaded connec- 
tion for the oil country tubular goods satisfying the following conditions (1) and (2): 

(1) The seal forming faces on the pin and box, respectively, are rotatable faces, and the pitch diameter of the 
seal forming faces (1 3, 53), on the pin prior to making up the threaded connection, are larger than a pitch diam- 
eter of the seal forming faces (23, 63) on the box, prior to making up the threaded connection; 

and 

(2) An inclination (0 1 ) of the torque shoulder forming faces on the pin, prior to making up the threaded connec- 
tion, is smaller than an inclination (8 2) of the torque shoulder forming faces on the box, prior to making up the 
threaded connection, a difference (A 8) in inclination between the both sides being in the range of 0.5 to 4.0°. 

A threaded connection for the oil country tubular goods, according to Claim 1 . 2, or 3, satisfying the following con- 
dition (3): 

(3) The difference (A 6) between the inclination (8 1) of the torque shoulder forming face on the pin, prior to 
making up and the inclination (0 2) of same on the box, prior to making up, is proportional to D/t, and 5 r, 
respectively. In case the value of DA or 5 r is large, the difference in inclination (A 8) between the torque shoul- 
der forming face on the pin and the same on the box, is increased, and in case the value of D/t or 5 r is small, 
the difference in inclination (A 6) between the torque shoulder forming face on the pin and the same on the box 
is reduced 

wherein 

D: the outside diameter of the tip of the pin or box 
t: wall thickness of the tip of the pin or box 



5 r = (interference on the seal forming face in the direction of the diameter) - 
(interference on the thread portion in the direction of the diameter). 
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Fig.1 




(b) 
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Fig.3 
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Fig.5 
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